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(54) AMINO OXAZOLE DERIVATIVES 

(71) We, LILLY INDUSTRIES LIMITED, a British company of Henrietta House, 
Henrietta Place, London, W.I., do hereby declare the invention, for which we pray that a 
patent may be granted to us, and the method by which it is to be performed, to be particu- 
larly described in and by the following statement: 

This invention relates to a class of novel dialkylamino oxagole derivatives which possess 
activity in the treatment of allergic conditions, to methods of making the novel oxazoles of 
the invention, to pharmaceutical formulations containing the active compounds of the in- 
vention and to methods of treating animals with the active compounds of the invention. 

A number of dialkylamino oxazoles, particularly 4-phenyl derivatives see for example 
Chemisette Berichte, 1928 (1959) and Journal of Medicinal Chemistry 11 , 1092, (1%7), have 
been previously described. However, there has been no disclosure or even suggestion that 
dialkylamino oxazoles might possess utility in treatment of allergic conditions. 

Accordingly, in one aspect of the invention there is provided a novel oxazole amine of 
formula (I): 

Ar-NR'R 2 ® 
wherein Ar represents an optionally substituted oxazolyl group the amino group -NR l R^ 
being attached at the 2-position thereof, and wherein R l and R 2 are the same or different 
and are C«- • alkyl, alkenyl, alkynyl, C~ alkoxvalkyh 0* carboxyalkyl, C~ haloalkyl, 
C^o cycloalkyl, C^o cycloalkyl-C^ alkyl, optionally substituted phenyl, optional^ 
sutured phenyl-C^ alkyl or optionally substituted phenyl-C^ alkenyl; or R and R 
taken together with the adjacent nitrogen atom form a hetero-cychc ring containing from 5 
to 7 ring atoms; 
provided that: 

(a) that 4-position of the oxazole nucleus cannot be substituted by phenyl, and 

(b) when the 4- and 5-position of the oxazole nucleus are both substituted by methyl, R and 
R* cannot both be ethyl. . , A _ , . 

The oxazole nucleus may be substituted in the 4- or 5-position by a group selected from 
formyl, carboxyl, hydroxy, hydbroxyalkyl, alkyl, Qmd cydoaDcyl and acyloxyalkyl 
and, additionaUy, in the 5-position by optionally substituted phenyl. • 

A particularly preferred class of amines of the present invention are those of formula: 
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wherein R 1 and R 2 are as defined above and wherein R 3 and R 4 are independently hyd- 
rogen Cm alkyl, G-» hydroxyalkyl G» cycloalkyl or G* acyloxyalkyl. 

The term "G* alkyl" as used herein means a straight or branched chain alkyl group 
containing from 1 to 6 carbon atoms such as methyl, ethyl, kopropyl, n-butyl, s-butyl, 
5 tfobutyl, f-butyl, n-amyl, s-amyl, n-hexyl, 2-ethylbutyl or 4-methylamyl. 5 
Similarly the term "G-» alkyl" as used herein means a straight or branched chain alkyl 
group containing from 1 to 4 carbon atoms, namely methyl, ethyl, isopropyl, n-propyl, 
n-butyl, wobutyl, .y-butyl, f-butyl. "C^ hydroxyalkyl" and "G* acyloxyalkyl" mean the 
aforementioned Cm alkyl groups substituted with an hydroxy group and acyloxy group re- 
10 spectively. "G* alkoxyalkyl" and "G* haloalkyl" mean the aforementioned Cw alkyl 10 
groups substituted with an alkoxy group or one or more halogen atoms, such as methoxy- 
ethyl, ethoxyethyi, ethoxybutyi, dibromomethyl, trifluoromethyi, 1-cMoroethyl, 1,1- 
dichloroethyl, 1-iodobutyl or pentafluoroethyl. 
"G-w cycloalkyl" means a saturated ring having from 3 to 10 carbon atoms in the ring such 
15 as cyclopropyl, cyclobutyl, cyclopentyh cydooctyl, or adamantyl. 15 
The term "optionally substituted phenyl" as used herein means a phenyl group unsubsti- 
tuted or substituted by one or more groups which do not substantially alter the pharmacolo- 
gical activity of the compounds of formula I, such as halogen, tnfluoromethyl, methyl, 
methoxy, or nitro groups. 
20 The term "G* carboxyalkyl" as used herein means a G-s alkyl group substituted by a 20 
carboxylic acid group. Examples of such groups are carboxymethyl, carboxyethyl, carboxy- 
propyl and carboxybutyl. 

Preferred compounds falling within the scope of the amines defined in formula (I) or (II) 
above are those wherein R 1 and R 2 are Cm alkyl, G« alkynyl, Cm alkoxyalkyl, G*carboxy- 
25 alkyl. Cm cycloalkylmethyl, or optionally substituted benzyl, or R 1 and Retaken together 25 
with the adjacent nitrogen atom form a heterocyclic ring having from 5 to 7 ring atoms, said 
nitrogen atoms, and optionally an oxygen atom, being the sole heteroatoms. 

The most preferred oxazole amine compounds in accordance with the invention are those 
wherein R 1 and R 2 are G* alkyl, G* alkynyl or optionally substituted benzyl, or R 1 and R 2 
30 taken together with the adjacent nitrogen atom form a heterocyclic ring containing 6 ring 30 
atoms or which the sole heteroatoms are the nitrogen atom and, optionally, a single oxygen 
atom. 

According to one aspect of the present invention there is provided a method of preparing 
an amine of formula (I) or (II) by the reaction of a cyanamide of formula (EH): 



NCN (IU) 



40 , 40 

wherein R l and R 2 are as defined above with a hydroxyketone of formula (IV): 

O OH 

* R 3 -C-CHtf> (,V> 

wherein R 3 and R 4 are as defined above, to yield the desired tertiary amine directly. This 
cyclisation reaction may be carried out using an aqueous solvent and an optional co-solvent 
50 such as tetrahydrofuran. A suitable catalyst for the reaction is aqueous hydrochloric acid. 50 
Alternatively this reaction may be carried out in an inert solvent such as benzene or toluene 
containing a suitable acid catalyst such as methanesulphonic acid and the water formed by 
the reaction removed by azeotropic distillation. 
Alternatively, the tertiary amines of formula (I) or (II) may be derived from the corres- 
55 ponding secondary amines of formula (V): 55 
Ar-NHR 2 (V) 

wherein Ar and R 2 are as defined above, by alkylation. 
The alkylation may be effected by dissolving the amine in a suitable inert, anhydrous, 

60 polar solvent such as dimethylformamide, forming an alkali metal salt thereof with an alkali 60 
metal hydride, preferably sodium hydride, and then treating the salt with an alkylating 
agent of formula R*X where X is a reactive atom such as a halogen atom, for instance, 
iodine or a reactive group such as an alkyl sulphate group. Alternatively, the abovemen- 
tioned hydride can be replaced by an appropriate anhydrous alkali metal carbonate such as 

65 potassium or sodium carbonate in an inert solvent such as methyl ethyl ketone or dimethyl- 65 
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formamide. In the latter case, the reaction mixture is preferably heated to accomplish the 
alkylation. Of course, alkylating agents and alkylating reaction conditions other.than those 
specified above can be utilised 
A further convenient method of preparing certain of the amines of the invention involves 
5 the reduction of the corresponding amide of formula (VI): 5 

Ar-NCOR 5 

I (VI) 
10 R 1 10 

wherein Ar and R 1 are as defined above and wherein R 5 and R 2 less a methylene (-CHr-) 
group, this being derived from reduction of the carbonyl function in the amide. The reduc- 
tion can be accomplished using a suitable reducing agent such as lithium aluminium hyd- 
15 ride. Any suitable inert solvent may be used although the use of tetrahydrofuran is pre- 15 
ferred. 

Preparation of the amides of formula (VI) is described in United Kingdom Patent Specifi- 
cation No. 1,497,536. 

Compounds of formula (I) or (II) may also be derived from the reaction of a ketahalo 
20 derivative of formula (VII): 20 

O 

, II (vn) 

R3 - C - CTOTQ 

25 , 25 

where Q is chlorine or preferably bromine, R 3 is substituted phenyl and R is optionally 
substituted phenyl, with a substituted urea of formula (VIII): 

30 y (vm) 30 

NI^CNRiR 2 

The reaction may be effected by boiling both reactants together in water. 
35 A further method of preparing compounds of formula (I) or (II) involves reaction of an 35 
oxazole derivative of formula (IX): 
ArL (IX) 

wherein Ar is as hereinbefore defined and L is chlorine, bromine, iodine or a group of 

40 formula -SR, -SOR, or -SOzR where R is Cm alkyl, Cm cycloalkyl, benzyl or phenyl, at the 40 
2-position of the oxazole nucleus, with an amine of formula HNR*R 2 wherein R 1 and R 2 are 
as hereinbefore defined, optionally in a solvent such as dioxan. 

The preparation of compounds of formula (IX) is illustrated in our copending application 
No. 24552/75. (Serial No. 1552125). 

45 Compounds of formula (I) and (II) have been shown to be useful in the prophylactic and 45 
therapeutic treatment of rnmwriiatp. hypersensitivity diseases including asthma and in die 
alleviation of status asthmaticus. The compounds have low toxicity. 

The compounds or compositions of the present invention may be administered by various 
routes and tor this purpose may be formulated in a variety of forms. Thus the compounds or 

50 compositions may be adminisered by the oral and rectal routes, topically, parenterally, 50 
e.g. by injection and by continuous or discontinuous intra-arterial infusion, in the form of, 
for example, tablets, lozenges, sub-lingual tablets, sachets, cachets, elixirs, suspensions, 
aerosols, ointments for example, containing from 1 to 10% by weight of the active com- 
pound in a suitable base, soft and hard gelatin capsules, suppositories, injection solutions 

55 and suspensions in physiologically acceptable media, and sterile packaged powders 55 
adsorbed onto a support material for making injection solutions. Advantageously for this 
purpose, compositions may be provided in dosage unit form, preferably each dosage unit 
containing from 5 to 500 mg. (from 5.0 to 50 me. in the case of parenteral administration, 
from 5.0 to 50 mg. in the case of inhalation and from 25 to 500 mg. in the case of oral or 

60 rectal administration) of a compound of formula (I). Dosages of from 0.5 to 300 mg/kg per 60 
day, preferably 0.5 to 20 mg/kg of active ingredient may be administered although it will, of 
course, readily be understood that the amount of the compound or compounds of formula I 
or II actually to be administered will be determined by a physician, in the light of all the 
relevant circumstances including the condition to be treated, the choice of compound to be 

65 administered and the choice of route of administration and therefore the above preferred 65 
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dosage range is not intended to limit the scope of the present invention m any way. 

Inttus specification, the expression "dosage unit form" is used as meamng a P hv ™y 
d£ete unStainmk an individual quantify of the active ingrexhent,. generally u ^dnux- 
nn^th a Pharmaceutical diluent therefor, or otherwise in assoaation with a pharmaceu- 
Sal Ser XWntit7of the active ingredient being such that one or more units are 5 
^L^^&Z a^ngle therar^uuc^toinistration or that, m ^erabte 
units such a2 scored tablets, at least one fraction such as a half or a quarter of a severable 

u ^ f 3^ 10 

SspSablel^tainer such as an ampoule. A ^^^Z^l^ ^X^Sc 
liquid material, which serves as a vehicle, exopient or medium for the active tnerapeuuc 

sSexamples of the diluents or carriers which may be employed in the P^aceutical 15 
^mn^riS^of the present invention are lactose, dextrose, sucrose, sorbital, mannitol, 
SSSSSi °Sv~l U^dlaraC, white soft paraffin, kaolin fumed silicon dioxide microc- 

odcAm silicate, ^iW^ 
IrMlrA ctart-hes eum acacia, calcium phosphate, cocoa butter, ethoxylated esters, oil oi 
^^»^^^iS^rim^h,Bd^n,syiixpB.?., methyl ceUmose.polyox- 20 
^^^^monSS etb^^Trn^l^propyX hydroxvten^ate so 
trioleate sorbitan sesquioleate and oleyl alcohol and propellants such as tn^loromo- 
^™™«lthan«r dichlorwliflnioromethane and dichlorotetrafluoroethane. In the case of 
ShSTmbrSn ma* b^r^rated to prevent sticking and binding of thepowdered 
SSSiifaSedte and on the punch of the tabletting machine. For such purposes there Z5 
maybe em^oyed foTinstance aluminium, magnesium or calcium stearates. talc or mineral 

^The foUowing Examples will serve to further illustrate the invention. 

EXAMPLE 1 30 

^m imLratare for 11 hours A red colour developed which disappeared on adding wa- 
SfwSKS ?SSe^££35 gave a pale yellow oifwhich was passed through a coTumn 
ofalumuia ft. 100 g) which benzene to remove a trace of secondary amine. 
Ce colour^esTproduct distilled at 60-61°C/0.1 mm. 4.8 g. ^ 
40 Sp^cS SiSng NMR and infra-red spectra, fully supported the expected struc- 40 

ture * EXAMPLES 2 AND 3 

Using the procedure described in Example 1. with appropriate modifications there were ^ 
45 b.p. 78»O0.01 mm 2-(N-Ethoxyethyl- 

N-butyl)-amino-4-methyloxazole b.p. 76°C/0.01 mm. 

MXAMPLE 4 50 

50 ^^SSSS^mS^M mole equivalents) was added to a solution of N- 
CT ano3oeSe (5.5g. 0.05 mole) in 58% aqueous hydroxyacetone (13 ml. 0.1 mole) i and 
the^Sctu^ewas stirred at room temperature for 24 hours. The mixture was made alkabne 

55 JaS^oTz wTqueoium nydroxide (30 ml. 0.06 mole equrvalents) dduted wiA 55 
w*er (150 ml) and extracted with ether (100 ml portions). The combined ether exttacte 
were dried (MgSO<) and evaporated to give die crude title product, which on distillation 
gave the pure tide product (3.1 g. b.p. 74°C/0.1 mm). 

gO EXAMPLES 5 TO 7 60 

By similar procedures to that described in Example 4 Aere wereako prepared: 
2V<^clohexylmethyl-N-emyl)-aniino-4-methyloxazole b.p. 57-58°C/0.01 mm 
2-Di-isopropylamino-4-methyloxazole b.p. 85° C/13 mm ^ 
65 2-Dibutylmaino-oxazole-4-methanol b.p. 1 1070.07 mm 
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^S^^^^t^E^mol.) acetoin (30 g. 0 > and 
methanesulphonic add (2.2 ml, 0.034 mole) in dry benzene was heated under reflux for 2 
E K formed during the reaction (0^65 ml, 0.035 mole) was removed by a 
iSstark trap The cooled reaction mixture was washed with excess dilute base and with 
(MgSO.) and evaporated to give the crude title product (6.0 g) contaunng 
HSofdSoprop^ 10 
^alumina (20&g), elSng with ether, yielding a ™££omooiu»t on *>tM*on 
under reduced pressure gave the pure title product (4.0 g. b.p. 91°C/llm). 

EXAMPLES 9 TO 12 

There were also prepared by the method of Example 8 with appropriate modifications: 15 
2-Dibutylanimo^>diniethyloxazole b.p. 55-57°C/0.015 mm 

4>Dimethyl-2-(N-3-methylbut-l-yl-N-propyl)aiiuno oxazole ^ mm 

20 2KN^vl-N-ber^ammo)^methylo^ ^ 

4-methyl-2-(N-methyl-N-butylaminoW)xa^le 

b.p. 105^C/11 mm 

25 EXAMPLE 13 

4 ' 5 A D S^^^^^ol S (1.4 g. 0.011 mole) in morphoUne^fj. 
™ n £2 moS was neated under reflux for 2 hours. The reaction mixture was then cooled, *> 
S'iluteHitn wrarter ( 100 ml) made alkaline with 2 N aqueous NaOH (5.4 ml 0.11 mole 
SvaK a3 twice TexScSd with ether (50 ml portions). The combined ether extracts 
X dried (>?gSa0^nd evaporated to give the crude title product^ ^chon Ration 
Srredu(id pressure yielded the pure title product (1.8 g. b.p. 76-7TC/0.015 mm). ^ 

35 EXAMPLE 14 

^^vS^^^^^ 8' 0-025 mole) m dry tetrahy^ 
40 (75 mil Sdded I dropwise to a suspension of lithium aluminium hydndem dry tetrahydro- 
nW2Tmlf 

KreuX normal way gave the title product as a colourless oil (b.p. 60-61 C/0.1 mm) 
which was indistinguishable from the product of Example 1. 

45 EXAMPLE 15 

in dry dimethytformamide (50 ml) were heated and stirred at . 100°C for 24 ^ hours. Tbe 
50 Miylforminide was removed under reduced P^re and th e readta ^ parked 
between excess dilute aqueous sodium hydroxide and ether. The organic layer was wasneu 
S with wafer (100 ml portions). driJ(MgSa) and^con^teS to ^give the crude bde 
product. The crude title product was recrystalhsed from ethanol to yield trie pure mie 

55 P ^f P roVuc^ 55 
data Tall cases the analytical data were in full accord with the expected structures. 

WHAT WE CLAIM IS:- 

1. An oxazole amine of formula (I): ™ 
Ar-NR'R 2 v ' 60 

60 wherein Ar represents an optionally substituted oxazoyl group, the amino group -MR* 
EjaitachedTat the 2-position thereof, and wherein R and£are the sameor^erent 
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and R 2 taken together with the adjacent nitrogen atom form a heterocyclic ring containing 
from 5 to 7 ring atoms; 

provided that: 

(a) the 4-posltion of Ihe oxazole nucleus cannot be substituted b 0^ e ?2l k^I^vI r» 

(b) when the 4- and 5-positions of the oxazole nucleus are both substituted by methyl, K 
and R 2 cannot both be ethyl. _ . ^ , . . rTTV 

2. An oxazole amine as claimed in Claim 1 having the structural formula (11). 




wherein R 3 and R 4 are independently hydrogen. Cm alkyl, Cm hydroxy alkyl O,o cycloalkyl 

°S C "^ 1 o^ 1 amine according to Claim 1 to 2 wherein R* and R 2 are Cm afcyU Gj 
_n_ , r> r. ^rKnwaiwi rvdnalkvl-methvl. or ootionallY substituted 
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the sole heteroatoms. n , . Jn2 ~ ... r. 95 

25 4. An oxazole amine according to Claim 1, 2 or 3, wherein R 1 and R are G. altyl, C« & 
alkynyl or optionally substituted WyK or R and R 2 taken together with > the atfiacent 
nitrogen atom form a heterocyclic ring containing 6 ring atoms of which the sole heter- 
oatoms are the nitrogen atom and, optionally, a single oxygen atom. 
5. 2-(N-Butyl-N-«obutyl)-amino-4-methyloxazoIe. ^ 
30 6. 4-Methyl-2-(l-piperidino)-oxazole. 

7. 2-Di-isOTropylaminc-4^-dimethyloxazole. 

8. 4,5-Dimethyl-2-(N-3-methy^ 

9. 2-(N-Ethyl-N-benzylamino)-4-methyloxazole. 

10. 4,5-Dimethyl-2-(4-morpholino)-oxazole. %i - 

11. A method of preparing of oxazole amine of formula (I) as defined m any one of » 



45 



Q aims 1 to 10 which comprises: 
(a) reaction of a cyanamide of formula (III): 



40 ^>NCN cm) 




40 



wherein R 1 and R 2 are as defined in any one of Claims 1 to 4, with a hydroxyketone of 
formula (IV): 45 

O OH 

, II I . OV) 

R* — C — CHR^ 



50 wherein R 3 and R 4 are as defined in Claim 2: 

(b) alkylation of a secondary amine of formula (Vj: 
Ar-NHR" 

where Ar is as defined in Claim 1 and R 2 is as defined in any one of Claims 1 to 4; 
55 (c) reduction of the corresponding amide of formula (VI): 



50 
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Ai-NCOR 

| (VI) 

Rl 60 

where Ar is as defined in Qaim 1. R' is as defined in any one of Claims 1 to 4 and R 5 is R 2 as 
defined in any one of Claims 1 to 4 less a methylene (-CIL-) group, 
(d) reaction of a ketohalo derivative of formula (VII): 65 
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v*ae Q is chlorine or bromine and where R 3 is snbstitnted phenyl and R 4 is optionally 
substituted phenyl, with a substituted urea of formula (VHp: 



0 



10 



10 B . 0 Cno 

NH2CNR!r 2 

where R 1 and R 2 are as defined in any one of Claims 1 to 4; or 
(e) reaction of a 2-oxazoyl derivative of formula (K): ^ 

15 wh^reA^is as defined in Claim 1 and L is chlorine, bromine iodine or a group ofl^ula 

20 ^"aJ oSeiSn^ of formula (I) as defined in Claim 1 substantially as hereinbefore 20 
described in any one of Examples 1 to 15. ^ . t 

13. A method of preparing an oxazole amine of formula (I) as defined m Oaim l sud- 
stantially as herein before described with reference to any one of Examples 1 to 15. 
14 A pharmaceutical formulation comprising an oxazole amine according to any one ot 
25 riaiim 1 to 10 or Oaim 12 associated with a pharmaceuUcaUy acceptable earner therefor. ^> 
KJka ^ K. W. H. McVEY, 

Chartered Patent Agent, 
Erl Wood Manor, 

Windlesham, ^ 
30 Surrey, England JU 

Agent for the Applicants 
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The oxazole amines I (R, Rl = Cl-6 alkyl, C2-6 alkenyl, C3-6 alkynyl, C2-6 

alkoxyalkyl, C2-6 carboxyalkyl , Cl-6 haloalkyl, C3-10 cycloalkyl, C3-10 

cycloalkyl-Cl-6 alkyl, optionally substituted Ph, phenylalkyl, or 

phenylalkenyl; NRR1 = 5 -7 -membered heterocycle; the oxazole ring is 

optionally further substituted) were prepared I are useful (no data) in the 

treatment of immediate hypersensitivity diseases including asthma and in 

the alleviation of status asthmaticus; they have low toxicity. Thus, 

2- (N-butyl-N-isobutyl) amino-4 -methyloxazole was prepared from 

2 -butylamino-4 -methyl oxazole by treatment in DMF with NaH (0°, 0.5 

h) and Me2CHCH2I (room temperature, 11 h) . 

73801-94-2P 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(preparation of, as allergy and asthma inhibitor) 
73801-94-2 CAPLUS 

2-Oxazolamine, N, N-dibutyl-4 , 5-bis (4 -methoxyphenyl) - (9CI) (CA INDEX 
NAME) 



(n-Bu) 2 N 
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